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(57) ABSTRACT 

The invention provides an electrical connector having a cross 
crosstalk prevention member Such as a metal plate readily 
connectable to ground with simple structure of the connector 
itself. The electrical connector includes: a housing (10) with 
an receiving hole (120); contact groups (200a, 200b), being 
arranged on opposite sides of the receiving hole in the hous 
ing; and a multilayer circuit board (300) to be received in the 
receiving hole and interposed between the contact groups. 
The contact groups include ground contacts (220a, 220b). 
The multilayer circuit board includes a solid conductor layer 
(310) provided inside the multilayer circuit board, ground 
conductors (322,332) provided on a surface of the multilayer 
circuit board, and through-holes (340) to connect the solid 
conductor layer with the conductors. When the multilayer 
circuit board is received in the receiving hole, the conductors 
are in contact with the contacts. 

23 Claims, 13 Drawing Sheets 
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1. 

ELECTRICAL CONNECTOR HAVING A 
CROSSTALK PREVENTION MEMBER 

TECHNICAL FIELD 

The present invention relates to electrical connectors hav 
ing a plurality of first and second contacts. 

BACKGROUND ART 

A conventional electrical connector of this type has a hous 
ing, a plurality of first and second contacts that are arranged 
on opposite sides in a thickness direction of the housing, and 
a metal plate interposed between the first and second contacts, 
the metal plate being connected to ground to reduce crosstalk 
induced between the first and second contacts (see, e.g., 
Patent Literature 1). 
Patent Literature 1 Japanese Unexamined Patent Publication 

No. 2005-3277O1 

SUMMARY OF INVENTION 

Technical Problem 

In the electrical connector, however, a portion of the metal 
plate is exposed along the lateral Surfaces of the housing so as 
to contact a metal shell covering the outer periphery of the 
housing, which metal shell is connected to a ground conduc 
tor of a cable coupled to the electrical connector, or to a 
ground circuit on a printed board to which the electrical 
connector is mounted. 

That is, the electrical connector has a structure that defi 
nitely requires extraction of a portion of the metal plate out of 
the housing; therefore, the housing needs to be constructed in 
a two-piece structure, or extraction holes need to be provided 
in the housing. Thus, the electrical connector has a disadvan 
tage that the structure thereof inevitably has a complicated 
Structure. 

The present invention was made against the backdrop of 
the foregoing circumstances, and an object of the invention is 
to provide a novel electrical connector in which a crosstalk 
prevention member Such as a metal plate can be readily con 
nected to a ground without making the structure of the con 
nector itself complicated. 

Solution to Problem 

An electrical connector according to the present invention 
includes: a housing having a receiving hole; a first contact 
group and a second contact group, arranged on opposite sides 
of the receiving hole in the housing; and a conductive member 
to be received in the receiving hole in the housing to be 
interposed between the first contact group and the second 
contact group. At least one of the first and second contact 
groups includes a ground contact. The conductive member 
received in the receiving hole of the housing is in contact with 
the ground contact. 

In Such an electrical connector, ground connection is estab 
lished with the conductive member simply by inserting the 
conductive member into the receiving hole in the housing so 
that the conductive member contacts a ground contact of at 
least one of the first and second contact groups. Accordingly, 
it is possible to ground the conductive member without pro 
viding the housing as a two-piece structure and without bor 
ing guiding holes in the housing as in the conventional 
example, so that the electrical connector can be simplified in 
structure. In addition, most Suitable ground connection is 
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2 
given to the present electrical connector by changing the 
positions and/or number of the ground contact. Further, as the 
conductive member is interposed between the first and second 
contact groups so as to contact the ground contact, crosstalk is 
less likely to occur between signaling contacts of the first 
contact group and signaling contacts of the second contact 
group. Moreover, as at least one of the first and second contact 
groups includes a ground contact disposed between the sig 
naling contacts of that contact group, crosstalk is less likely to 
occur among the signaling contacts of that contact group. 
The conductive member preferably includes a grounding 

portion in the form of a projection that is in contact with the 
ground contact. In this aspect of the invention, the grounding 
portion contacts the ground contact with the conductive mem 
ber received in the receiving hole of the housing. Thus, the 
conductive member can be readily brought into contact with 
the ground contact while maintaining its function as a con 
ductive member to reduce crosstalk between the signaling 
contacts of the first contact group and the signaling contacts 
of the second contact group. 

If the conductive member is a metal plate, the grounding 
portion may be a cut-and-raised piece formed by cutting and 
bending a portion of the conductive member. In this aspect of 
the invention, the conductive member and the grounding por 
tion may be fabricated easily by simply cutting and raising a 
portion of the metal plate using press forming or some other 
process. 

If the conductive member is a plate-like non-conductive 
material with peripheral surfaces thereof coated with metal, 
the grounding portion may be a projection provided on the 
non-conductive material and coated with metal. In this aspect 
of the invention, the conductive member and the grounding 
portion can be easily fabricated only by providing a projec 
tion on a non-conductive material of resin or other material, 
and by coating the non-conductive material and the projection 
with metal. 

First locking means for locking the conductive member 
received in the receiving hole of the housing is preferably 
provided on at least one of an inner Surface of the receiving 
hole in the housing and the conductive member. In this aspect 
of the invention, the first locking means locks the conductive 
member as received in the receiving hole in the housing, the 
conductive member is readily positioned in relation to the 
receiving hole in the housing and is prevented from slipping 
out of the receiving hole. 
The conductive member may include: a first crosstalk 

reducer on a leading end side thereof, being interposed 
between middle portions of signaling contacts of the first 
contact group and middleportions of signaling contacts of the 
second contact group; and a second crosstalk reducer on arear 
end side thereof, being interposed between rear end portions 
of the signaling contacts of the first contact group and rear end 
portions of the signaling contacts of the second contact group. 

In this aspect of the invention, the first crosstalk reducer 
interposed between the middle portions of the signaling con 
tacts of the first contact group and the middle portions of the 
signaling contacts of the second contact group helps to reduce 
crosstalk between the sets of the middle portions. Also, the 
second crosstalk reducer interposed between the rear end 
portions of the signaling contacts of the first contact group 
and the rear end portions of the signaling contacts of the 
second contact group helps to reduce crosstalk between the 
sets of the rear end portions. Accordingly, variation in trans 
mission characteristics is reduced among the contacts, so that 
an electrical connector of high performance can be provided. 

If the electrical connector is connectable with a plurality of 
lead wires, the electrical connector may further includes a 
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lead connection assisting member removably provided at a 
rear end of the housing. In this case, the signaling contacts of 
the first and second contact groups may have the middle 
portions arranged on the opposite sides of the receiving hole 
in the housing and also have the rear end portions projecting 
out of a rear Surface of the housing. The lead connection 
assisting member may include: first and second Support tables 
for providing Supportin Soldering the rear end portions of the 
signaling contacts of the first and second contact groups to 
cores taken from leading ends of the lead wires; and first lead 
insertion grooves and second lead insertion grooves provided 
on rear end sides of the first Support table and second Support 
table, respectively, the first and second lead insertion grooves 
being arranged at equal pitch distance to the pitch distance of 
the signaling contacts of the first and second contact groups, 
the first and second lead insertion grooves being adapted to 
receive and temporarily hold the respective leading ends of 
the lead wires. The first crosstalk reducer is received in the 
receiving hole in the housing, and the second crosstalk 
reducer is interposed between a portion of the lead connection 
assisting member including the first Support table and the first 
lead insertion grooves and a portion of the lead connection 
assisting member including the second Support table and the 
second lead insertion grooves of the lead connection assisting 
member. 

In this aspect of the invention, as the second crosstalk 
reducer of the conductive member is interposed between the 
first support table as well as the first lead insertion grooves 
and the second Support table as well as the second lead inser 
tion grooves, it is possible to reduce crosstalk that may occur 
between the rear end portions of the signaling contacts of the 
first contact group as well as the cores of the lead wires 
connected thereto and the rear end portions of the signaling 
contacts of the second contact group as well as the cores of the 
lead wires connected thereto. Further, the first and second 
lead insertion grooves of the lead connection assisting mem 
ber serves temporarily hold the leading ends of the lead wires 
on the rear side of the housing. In addition, the cores taken 
from the leading ends of the lead wires, together with the rear 
end portions of the signaling contacts of the first and second 
contact groups projecting out of the rear Surface of the hous 
ing, are Supported on the Support tables of the lead connection 
assisting member. Thus, the cores and the rear end portions of 
the contacts can be soldered to one another in a single collec 
tive soldering using a pulse heating or other method, and also 
the Solder can be supplied in an even amount to each soldered 
portion. Accordingly, it becomes possible to improve the 
mass productivity of the electrical connector and to reduce 
variation in transmission characteristics among the lead wires 
due to an uneven Supply amount of solder to the Soldered 
portions. It is thus possible to provide electrical connectors of 
high performance. 
A pair of guide means for movably guiding the lead con 

nection assisting member in a longitudinal direction may 
preferably be provided on opposite ends of the rear end of the 
housing. In this aspect of the invention, the lead connection 
assisting member is guided by the pair of guide means and 
attached to the rear end of the housing, facilitating attachment 
of the lead connection assisting member to the housing. It is 
thus possible to reduce assembly costs. 

Second locking means is preferably provided on at least 
one of the pair of guide means and the lead connection assist 
ing member, the second locking means being adapted to lock 
the lead connection assisting member as guided by the guide 
means and as attached to the rear end of the housing. In this 
aspect of the invention, the second locking means locks the 
lead connection assisting member as guided by the guide 
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4 
means and as attached to the rear end of the housing. In this 
manner, the lead connection assisting member is readily 
attached to the rear end of the housing, and further assembly 
cost can be reduced. Moreover, it is possible to prevent the 
lead connection assisting member from slipping off from the 
rear end of the housing. 

First guide grooves and second guide grooves may prefer 
ably be provided in the first and second support tables, respec 
tively, of the lead connection assisting member in Such a 
manner as to communicate with the first and second lead 
insertion grooves, the first and second guide grooves being 
adapted to guide the rear end portions of the signaling con 
tacts of the first and second contact groups, respectively. In 
this aspect of the invention, upon attachment of the lead 
connection assisting member on the rear of the housing, the 
rear end portions of the signaling contacts of the first and 
second contact groups enter the first and second guide 
grooves on the Support tables to be thereby guided and posi 
tioned in places so as to be opposed to the first and second lead 
insertion grooves. In this manner, the rear end portions of the 
contacts are readily aligned in relation to the cores of the lead 
wires located and held in the first and second lead insertion 
grooves. It is thus possible to further reduce assembly costs. 
The first and second lead insertion grooves may each have 

a slightly smaller lateral dimension than each lateral dimen 
sion of the leading ends of the lead wires such that the leading 
ends of the lead wires are allowed to be press-fitted and 
retained in the first and second lead insertion grooves. First 
and second lead insertion grooves may each have barbs point 
ing inward at opposite ends of an open side thereof, the barbs 
preventing the leading ends of the lead wires from slipping 
off. In these aspects of the invention, the leading ends of the 
lead wires are reliably positioned and retained, improving 
accuracy in soldering. 
The above electrical connector may include a shield cover 

for covering peripheral Surfaces of the housing and a case for 
protecting an entire proximal end of the electrical connector. 
The above electrical connector may further include, in 

place of the conductive member, a multilayer circuit board to 
be received in the receiving hole of the housing and be inter 
posed between the first and second contact groups. The mul 
tilayer circuit board may includes: a solid conductor layer 
provided inside the multilayer board; a ground conductor 
provided on at least one of opposite Surfaces of the multilayer 
circuit board; and a via hole connecting between the Solid 
conductor layer and the ground conductor. When the multi 
layer circuit board is received in the receiving hole, the 
ground conductor of the multilayer circuit board is in contact 
with the ground contact. 

In Such an electrical connector, the solid conductor layer of 
the multilayer board is grounded simply by inserting the 
multilayer circuitboard into the receiving hole in the housing 
so that the ground conductor of the multilayer board contacts 
the ground contact of at least one of the first and second 
contact groups. This configuration allows the Solid conductor 
layer to exert a similar function to that of the above-described 
conductive member, i.e., reducing crosstalk between the sig 
naling contacts of the first contact group and the signaling 
contacts of the second contact group. In this aspect of the 
invention using the multilayer circuit board in place of the 
conductive member, the solid conductor layer of the multi 
layer circuit board is grounded simply by inserting the board 
into the receiving hole, it is possible to ground the Solid 
conductor layer without providing the housing as a two-piece 
structure and without boring guiding holes in the housing as 
in the conventional example. The electrical connector can 
thus be simplified in structure. In addition, most suitable 
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ground connection is given to the present electrical connector 
by changing the positions and/or number of the ground con 
tact. 

The rear end of the ground contact may preferably be in 
contact with and soldered to the conductor of the multilayer 
circuitboard. In this aspect of the invention, the rear end of the 
ground contact is electrically and mechanically connected to 
the conductor of the multilayer circuit board. Accordingly, 
the connection of the ground contact with the conductor can 
be maintained even when external force or the like is applied 
to the ground contact. 

If the multilayer board further includes signaling conduc 
tors provided on at least one of the opposite surfaces of the 
multilayer circuit board, rear end portions of the signaling 
contacts of the first and second contact groups may be in 
contact with and Soldered to the signaling conductors of the 
multilayer circuit board. 
The solid conductor layer may include: a first crosstalk 

reducer on a leading end side thereof, interposed between 
middle portions of the signaling contacts of the first contact 
group and middle portions of the signaling contacts of the 
second contact group; and a second crosstalk reducer on arear 
end side thereof, interposed between the rear end portions of 
the signaling contacts of the first contact group and the rear 
end portions of the signaling contacts of the second contact 
group. 

In this aspect of the invention, the first crosstalk reducer 
interposed between the middle portions of the signaling con 
tacts of the first contact group and the middle portions of the 
signaling contacts of the second contact group acts to reduce 
crosstalk between the sets of middle portions. Also, the sec 
ond crosstalk reducer interposed between the rear end por 
tions of the signaling contacts of the first contact group and 
the rear end portions of the signaling contacts of the second 
contact group acts to reduce crosstalk between the sets of rear 
end portions. Accordingly, variation in transmission charac 
teristics is reduced among the contacts, so that it is possible to 
provide an electrical connector of high performance. 

If the above electrical connector is connectable with a 
plurality of lead wires, cores taken from the leading ends of 
the lead wires can be soldered to at least the signaling con 
ductors or the rear end portions of the signaling contacts, 
respectively. 

If the cores are soldered to the signaling conductors, the 
above electrical connector may further include a block of 
insulating resin, the block being embedded with the rear end 
portions of the signaling contacts, the rear end of the ground 
contact, the leading ends of the lead wires with the cores 
thereof soldered to the signaling conductors, and the multi 
layer circuit board excluding a leading end thereof. 

If the cores are soldered to the rear end portions of the 
signaling contacts, the above electrical connector may further 
include a block of insulating resin, the block being embedded 
with the rear end portions of the signaling contacts, the rear 
end of the ground contact, the leading ends of the lead wires 
with the cores thereof soldered to the rear end portions of the 
signaling contacts, and the multilayer circuit board excluding 
a leading end thereof. 

In either case, the block can retain the soldered state of the 
cores of the lead wires with the signaling conductors or with 
the rear end portions of the signaling contacts, so that it is 
possible to prevent the Soldering from inadvertently coming 
off even if external force is applied to the lead wires. 

BRIEF DESCRIPTION OF DRAWINGS 

FIGS. 1(a) to 1 (c) are schematic views of an electrical 
connector according to Embodiment 1 of the present inven 
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6 
tion, wherein FIG. 1(a) is a perspective view, FIG. 1(b) is a 
side view, and FIG. 1 (c) is a plan view. 

FIG. 2 is a cross-sectional schematic view of the connector, 
taken along line 2-2 of FIG. 1 (c). 

FIG. 3 is a schematic end view of the connector, taken 
along line 3-3 of FIG. 2. 

FIG. 4 is an exploded perspective schematic view of a 
housing, a conductive member, and a lead connection assist 
ing member of the connector. 

FIGS. 5(a) and 5(b) are schematic views of the housing of 
the connector, wherein FIG.5(a) is a front view of the housing 
with contacts and the conductive member attached thereto, 
and FIG. 5(b) is a rear view thereof. 

FIGS. 6(a) and 6(b) are schematic views of the conductive 
member and the lead connection assisting member of the 
connector, wherein FIG. 6(a) is a perspective view, and FIG. 
6(b) is a side view. 

FIGS. 7(a) and 7(b) are schematic views of the lead con 
nection assisting member of the connector, wherein FIG. 7(a) 
is a rear view, and FIG. 7(b) is an enlarged view of an area X 
indicated in FIG. 7(a). 

FIG. 8 is a schematic cross-sectional view of the connector 
coupled to a receptacle connector. 

FIGS. 9(a) and 9(b) are perspective schematic views of an 
electrical connector according to Embodiment 2 of the 
present invention, wherein FIG. 9(a) is a view as seen from 
the front-top-right side, and FIG. 9(b) is a view as seen from 
the front-bottom-left side. 

FIG. 10 is a front schematic view of the connector. 
FIG. 11 is an exploded perspective schematic view of the 

connector excluding a case and a bush. 
FIG. 12 is a cross-sectional schematic view of the connec 

tor, taken along line 12-12 in FIG. 10. 
FIG. 13 is a cross-sectional schematic view of the connec 

tor, taken along line 13-13 in FIG. 10. 
FIG. 14 is a plan Schematic view illustrating connected 

multilayer board, contacts and lead wires of the connector. 
FIG. 15 is a bottom schematic view illustrating the con 

nected multilayer board, contacts and lead wires of the con 
nectOr. 

DESCRIPTION OF EMBODIMENTS 

Electrical connectors according to Embodiments 1 and 2 of 
the present invention will be described below. 

Embodiment 1 

First, an electrical connector according to Embodiment 1 
of the present invention is described below with reference to 
the drawings. FIGS. 1(a) to 1 (c) are schematic views of the 
electrical connector, wherein FIG. 1(a) is a perspective view, 
FIG. 1(b) is a side view, and FIG. 1 (c) is a plan view. FIG. 2 
is a cross-sectional schematic view of the connector, taken 
along line 2-2 of FIG.1(c). FIG. 3 is a schematic end view of 
the connector, taken along line 3-3 of FIG. 2. FIG. 4 is an 
exploded perspective schematic view of a housing, a conduc 
tive member, and a lead connection assisting member of the 
connector. FIGS. 5(a) and 5(b) are schematic views of the 
housing of the connector, wherein FIG. 5(a) is a front view of 
the housing with contacts and the conductive member 
attached thereto, and FIG. 5(b) is a rear view. FIGS. 6(a) and 
6(b) are schematic views of the conductive member and the 
lead connection assisting member of the connector, wherein 
FIG. 6(a) is a perspective view, and FIG. 6(b) is a side view. 
FIGS. 7(a) and 7(b) are schematic views of the lead connec 
tion assisting member of the connector, wherein FIG. 7(a) is 
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a rear view, and FIG. 7(b) is an enlarged view of an area X 
indicated in FIG. 7(a). FIG. 8 is a schematic cross-sectional 
view of the connector coupled to a receptacle connector. 
The electrical connector as shown in FIGS. 1(a) and 1(b) is 

a plug connector referred to as DisplayPort, adapted for 
attachment to a leading end of a bulk cable c for use in high 
speed signaling. The electrical connector includes a housing 
10, first and second contact groups 20a and 20b, a conductive 
member 30, a lead connection assisting member 40, a shield 
cover 50, and a case 60. Each component of the connector will 
be described below in detail. 
As shown in FIGS. 1(a) to 5(b), the housing 10 is an 

molded article of insulative resin. The housing 10 has a main 
body of generally rectangular parallelepiped shape. The lead 
ing end of the main body has an opening 11. The rear end of 
the main body has an receiving hole 12 communicating with 
the opening 11. Moreover, a plurality of upper and lower 
contact containing grooves 13a and 13b are formed at prede 
termined intervals above and below, respectively, the opening 
11 and the receiving hole 12 of the main body. A pair of guide 
plates 14 (guide means) is provided at widthwise ends of the 
rear endface of the main body. A pair of lock terminal con 
taining grooves 15 is formed along the widthwise ends the 
main body and along the guide plates 14. 
The opening 11 is a generally rectangular hole opening 

frontward to receive a connecting protrusion R1 (see FIG. 8) 
of a receptacle connector R of an electronic instrument etc. 
The receiving hole 12 is a generally rectangular hole open 

ing rearward to receive the conductive member 30. 
As shown in FIG. 2, the upper and lower contact containing 

grooves 13a and 13b are recesses that are elongated in a 
longitudinal direction of the housing 10 and communicate 
with the opening 11 and the receiving hole 12. The upper 
contact containing grooves 13a are arranged out of phase with 
the lower contact containing grooves 13b, as shown in FIGS. 
5(a) and 5(b). The upper and lower contact containing 
grooves 13a and 13b are arranged at equal pitch distance to 
upper and lower contacts R11 and R12, respectively, that are 
provided on the upper and lower Surfaces of the connecting 
protrusion R1 of the receptacle connector R. The contacts of 
the first and second contact groups 20a and 20 bare contained 
in the upper and lower contact containing grooves 13a and 
13b, respectively, so that the contacts of the first and second 
contact groups 20a and 20b are disposed on the upper side and 
the lower side, respectively, of the receiving hole 12 in the 
housing 10. 
As shown in FIG. 4, paired guide projections 14a are 

provided on the inner surfaces of the guide plates 14. The 
guide projections 14.a fit in paired guide recesses 411 formed 
along the lateral edges of the lead connection assisting mem 
ber 40, so that the lead connection assisting member 40 is 
guided toward the rear end of the main body of the housing 
10. 
Lock terminals 70, generally Ushaped resilient metal bod 

ies, are inserted for attachment into the lock terminal contain 
ing grooves 15. The leading ends of the lock terminals 70 are 
thus able to rise from and sink into the lock terminal contain 
ing grooves 15. 
As shown in FIGS. 2 to 5(b), the first contact group 20a 

includes a plurality of signaling contacts 21a and ground 
contacts 22a. The signaling contacts 21a and the ground 
contacts 22a, which are the same metal plates having leading 
ends bent in a generally V-shape, are contained in the upper 
contact containing grooves 13a so as to be arranged in line 
along the width of the housing 10. When the signaling con 
tacts 21a and the ground contacts 22a are arranged in place, 
their leading ends are situated in an upper part of the opening 
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8 
11 in the housing 10, and their middle portions are situated 
above the receiving hole 12 in the housing 10. As shown in 
FIG.4, the rear end portions of the signaling contacts 21a and 
of the ground contacts 22a project out of the rear face of the 
main body of the housing 10. These rear end portions consti 
tute connection portions to be soldered to cores c11 that are 
taken from a plurality of lead wires c1 incorporated in the 
cable c, as illustrated in FIG. 2. 
The second contact group 20b also includes a plurality of 

signaling contacts 21b and ground contacts 22b. The signal 
ing contacts 21b and the ground contacts 22b, which are the 
same metal plates having leading ends bent in a generally 
V-shape, are contained in the lower contact containing 
grooves 13b so as to be arranged in line along the width of the 
housing 10. When the signaling contacts 21b and the ground 
contacts 22b are arranged in place, their leading ends are 
situated in a lower part of the opening 11 in the housing 10 and 
their middle portions are situated below the receiving hole 12 
in the housing 10. As shown in FIG.4, the rear end portions of 
the signaling contacts 21b and of the ground contacts 22b 
project out of the rear surface of the main body of the housing 
10. These rear end portions constitute connection portions to 
be soldered with cores c11 that are taken from lead wires c1 
incorporated in the cable c, as illustrated in FIG. 2. 
As shown in FIGS. 2, 3, 5(a), 6(a) and 6(b), the conductive 

member 30 is a generally rectangular metal plate formed by 
press forming. It is inserted into the receiving hole 12 in the 
housing 10 to be interposed between the first and second 
contact groups 20a and 20b. The conductive member 30 has 
a leading end portion (a first crosstalk reducer) to be received 
in the receiving hole 12 in the housing 10 and a rear end 
portion (a second crosstalk reducer) to be fitted in an attach 
ment hole 44 in the lead connection assisting member 40. 
The leading end portion of the conductive member 30 has 

a length dimension that is Substantially equal to the length 
dimension of the middle portions of the signaling contacts 
21a and 21b and of the ground contacts 22a and 22b. The rear 
end portion of the conductive member 30 has a length dimen 
sion that is larger than the length dimension of the rear end 
portions of the signaling contacts 21a and 21b and of the 
ground contacts 22a and 22b. 

In the leading end portion of the conductive member 30, its 
rear area are cut at portions to form two cut-and-raised pieces 
31a bent upward (to serve as grounding portions in the form 
of projections) and three cut-and-raised pieces 31b bent 
downward (to serve as grounding portions in the form of 
projections). The cut-and-raised pieces 31a and 31b are 
arranged alternately, and they are adapted to touch the ground 
contacts 22a and 22b with the leading end portion of the 
conductive member 30 received in the receiving hole 12 in the 
housing 10. It should be noted that the rear area are cut out at 
said portions so as not to produce Substantial gaps between 
the end faces of the portions to become the cut-and-raised 
pieces 31a and 31b and the end faces of openings formed in 
the rear area. More specifically, the widthwise dimensions of 
the cut-and-raised pieces 31a and 31b are set substantially 
equal to the widthwise dimensions of the openings. This 
structure prevents the crosstalk reducing effect of the conduc 
tive member 30 from being impaired due to signal leaks 
through the gaps, which signals are generated between the 
signaling contacts 21a of the first contact group 20a and the 
signaling contacts 21b of the second contact group 20b. 
The widthwise ends in the rear area are provided with 

paired locking projections 32 (first locking means). The 
widthwise dimension of the rear area including the paired 
locking projections 32 is slightly larger than the widthwise 
dimension of the receiving hole 12 of the housing 10. Accord 
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ingly, when the leading end portion of the conductive member 
30 is press-fitted into the receiving hole 12 of the housing 10. 
the pair of locking projections 32 are locked in the receiving 
hole 12 of the housing 10. The press-fitted conductive mem 
ber 30 is disposed as shown in FIG. 2, i.e., it runs parallel to 
the middle portions and rear end portions of the contacts of 
the first and second contact groups 20a and 20b. 
As shown in FIGS. 2, 4, 6(a) and 6(b), the lead connection 

assisting member 40 is a molded article of insulative resin, 
and it is attached to the rear end of the housing 10. The lead 
connection assisting member 40 has a generally rectangular 
parallelepiped base 41, a first vertical wall 42a and a second 
vertical wall 42b that are provided upright on the upper and 
lower surfaces, respectively, of the rear end of the base 41, a 
first support table 43a and a second support table 43b of 
rectangular plate-like shape that are provided on the upper 
and lower surfaces of the leading end of the base 41, and the 
generally rectangular attachment hole 44 formed in the lead 
ing endface of the base 41. 
The base 41 is provided in its lateral faces with the guide 

recesses 411 to receive the pair of guide projections 14a of the 
housing 10. The guide recesses 411 each have, on its upper 
and lower Surfaces in the rearmost portions, locking projec 
tions 4111 (second locking means). The distance between the 
upper and lower locking projections 4111 is slightly smaller 
than the thickness dimension of the guide projections 14a. As 
Such, the guide projections 14a inserted into the guide 
recesses 411 are press fitted between the upper and lower 
locking projections 4111. So that the lead connection assisting 
member 40 is securely attached to the rear end of the housing 
10. As the guide projections 14a guide the guide recesses 411, 
the lead connection assisting member 40 can be easily 
attached to the rear end of the housing 10, the conductive 
member 30 can be easily inserted in position in the receiving 
hole 12 in the housing 10. 
As shown in FIGS. 2, 6(a), 6(b), 7(a), and 7(b), the first 

vertical wall 42a is provided with a plurality of first lead 
insertion grooves 421a at an equal pitch distance to the pitch 
distance of the signaling contacts 21a and the ground contacts 
22a. The first lead insertion grooves 421a are used to receive 
and temporally hold the leading ends of the lead wires c1 of 
the cable c. The first lead insertion grooves 421a are slightly 
Smaller in lateral dimension than the leading ends of the lead 
wires c1 so as to press-fit and hold therein the leading ends of 
the lead wires c1. Moreover, the first lead insertion grooves 
421a are each provided at its ends on the open side with barbs 
422a and 422a extending inward for preventing the leading 
end of the lead wire c1 from slipping out of the groove. 
The second vertical wall 42b is provided with a plurality of 

second lead insertion grooves 421b at an equal pitch distance 
to the pitch distance of the signaling contacts 21b and the 
ground contacts 22b. The second lead insertion grooves 421b 
are used to receive and temporally hold the leading ends of the 
lead wires c1 of the cable c. The second lead insertion grooves 
421b shall not be described in detail because they have the 
same configuration as the first lead insertion grooves 421a. 
As shown in FIGS. 2 and 6(a), the first support table 43a 

serves to provide Support for Soldering the rear end portions 
of the signaling contacts 21a and of the ground contacts 22a 
to the cores c11 taken from the leading ends of the lead wires 
c1 of the cable c. The surface of the first support table 43a is 
provided with a plurality of first guide grooves 431 a for 
guiding the rear endportions of the signaling contacts 21a and 
of the ground contacts 22a, in communication with the first 
lead insertion grooves 421 a. 
The second support table 43b serves to provide support for 

soldering the rear end portions of the signaling contacts 21b 
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10 
and of the ground contacts 22b to the cores c11 taken from the 
leading ends of the lead wires c1 of the cable c. The surface of 
the second support table 43b is provided with a plurality of 
second guide grooves 431b for guiding the rear end portions 
of the signaling contacts 21b and of the ground contacts 22b. 
in communication with the second lead insertion grooves 
421b. 
As shown in FIG. 2, the depth of the attachment hole 44 is 

defined from the leading endface of the base 41 to a portion 
between the first and second vertical walls 42a and 42b. 
Accordingly, the rear end portion of the conductive member 
30 fitted in the attachment hole 44 is located in the space 
below the first support table 43a and the first lead insertion 
grooves 421a and above the second support table 43b and the 
second lead insertion grooves 421b. In other words, the rear 
end portion of the conductive member 30 is located in the 
space below the signaling contacts 21a and the cores c11 of 
the lead wires c1 of the cable c soldered thereto and above the 
signaling contacts 21b and the cores c11 of the lead wires c1 
of the cable c soldered thereto, thereby reducing crosstalk 
generated therebetween. 
As shown in FIGS. 1(a) to 1(c) and 2, the shield cover 50 is 

a rectangular tuboid shell that covers the outer peripheral 
Surfaces of the housing 10. In a front portion on the upper 
surface of the shield cover 50, there are formed side by side 
paired holes 51, for passing the leading ends of the lock 
terminals 70 therethrough, and locking holes 52, for locking 
portions of the receptacle connector R. 
The case 60 is a resin-molded body that houses the housing 

10 and the shield cover 50 and protects the proximal end of the 
shield cover 50. A press button 61 is disposed on the upper 
surface of the case 60 for switching between lock and release 
of the receptacle connector. More specifically, inside the case 
60, the press button 61 is coupled to the proximal ends of the 
lock terminals 70, allowing the leading ends of the lock ter 
minals 70 to move up and down. 
The electrical connector having components as described 

above is assembled in the following steps. First, the signaling 
contacts 21a and the ground contacts 22a are press-fitted into 
the upper contact containing grooves 13a in the housing 10. 
Similarly, the signaling contacts 21b and the ground contacts 
22b are press-fitted into the lower contact containing grooves 
13.b in the housing 10. In this state, the rear end portions of the 
signaling contacts 21a and of the ground contacts 22a project 
from the rear surface of the main body of the housing 10, and 
the rear end portions of the signaling contacts 21b and of the 
ground contacts 22b project from the rear Surface of the main 
body of the housing 10. The signaling contacts 21a and the 
ground contacts 22a are thus arranged above the receiving 
hole 12 in the housing 10, out of phase with the signaling 
contacts 21b and the ground contacts 22b below the receiving 
hole 12. 

After that, the rear end portion of the conductive member 
30 is fitted into the attachment hole 44 in the lead connection 
assisting member 40. The leading end portion of the conduc 
tive member 30 is then inserted into the receiving hole 12 in 
the housing 10, while the pair of guide projections 14a of the 
housing 10 is inserted into the pair of guide recesses 411 on 
the lead connection assisting member 40. Then the cut-and 
raised pieces 31a and 31b of the conductive member 30 are 
brought into contact with the respective ground contacts 22a 
and 22b, so that electrical connection is established between 
the conductive member 30 and the ground contacts 22a and 
22b. 
At this point, the pair of locking projections 32 of the 

conductive member 30 are press-fitted against the lateral sur 
faces of the receiving hole 12, and the pair of guide projec 
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tions 14a is each press-fitted between the upper and lower 
locking projections 4111 formed in each of the paired guide 
recesses 411 of the lead connection assisting member 40. As 
a result, the leading end portion of the conductive member 30 
is received and securely placed in position in the receiving 
hole 12 in the housing 10, and the leading end portion is 
interposed between the middle portions (of the signaling con 
tacts 21a and of the ground contacts 22a) and the middle 
portions (of the signaling contacts 21b and of the ground 
contacts 22b). Also, the lead connection assisting member 40 
is securely attached to the rear end of the housing 10. 

Further, the signaling contacts 21a and the ground contacts 
22a that project out of the rear surface of the main body of the 
housing 10 are received in the first guide grooves 431a of the 
lead connection assisting member 40 to be disposed on the 
first Support table 43a. Similarly, the signaling contacts 21b 
and the ground contacts 22b are received in the second guide 
grooves 431b of the lead connection assisting member 40 to 
be disposed on the second support table 43b. 

After that, the cores c11 are taken from the leading ends of 
the lead wires c1 of the cable c. The leading ends of the lead 
wires c1 are press-fitted into the first and second lead insertion 
grooves 421a and 421b in the lead connection assisting mem 
ber 40, and the cores c11 of the lead wires c1 are placed on the 
first and second support tables 43a and 43b. 

Then, collective soldering by a pulse heating method etc. is 
performed on the first support table 43a to connect the sig 
naling contacts 21a and the ground contacts 22a with the 
cores c11 of the lead wires c1, and also on the second Support 
table 43b to connect the signaling contacts 21b and the ground 
contacts 22b with the cores c11 of the lead wires c1. After 
soldering, the rear end portion of the conductive member 30 
is located below the rear end portions of the signaling contacts 
21a and of the ground contacts 22a and the cores c11 soldered 
thereto, and above the rear end portions of the signaling 
contacts 21b and of the ground contacts 22b and the cores c11 
soldered thereto. 
The housing 10 in this state is inserted into the shield cover 

50. The case 60 is then molded over the proximal end of the 
shield cover 50. 
The electrical connector thus assembled is used in the 

following manner. First, the connecting protrusion R1 of the 
receptacle connector R is inserted into the opening 11 in the 
electrical connector. As shown in FIG. 8, the inserted connec 
tion protrusion R1 presses upward the leading ends of the 
signaling contacts 21a and of the ground contacts 22a of the 
electrical connector into elastic contact with the upper con 
tacts R11. Simultaneously, the connection protrusion R1 
presses downward the leading ends of the signaling contacts 
21b and of the ground contacts 22b into elastic contact with 
the lower contacts R12. As a result, the lead wires c1 and the 
signaling contacts 21a and 21b are electrically connected 
with an electrode pattern on a circuit board of the electronic 
instrument or the like through the intermediary of the upper 
and lower signaling contacts R11 and R12, and the conduc 
tive member 30 and the ground contacts 22a and 22b are 
electrically connected with a ground pattern on the board 
through the intermediary of upper and lower ground contacts 
R11 and R12. 

In the electrical connector as described above, simply 
inserting the conductive member 30 into the receiving hole 12 
in the housing 10 brings the cut-and-raised pieces 31a and 
31b of the conductive member 30 into contact with the ground 
contacts 22a and 22b. Hence, when the electrical connector is 
coupled to the receptacle connector Rand the ground contacts 
22a and 22b contact the upper and lower ground contacts R11 
and R12, respectively, the conductive member 30 and the 
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12 
ground contacts 22a and 22b are connected to the ground 
pattern on the circuit board at the same time. Accordingly, it 
is possible to ground the conductive member 30 without 
providing the housing 10 as a two-piece structure and without 
boring guiding holes in the housing 10, so that the electrical 
connector can be simplified in structure. 

Further, crosstalk is less likely to occur between the middle 
portions of the signaling contacts 21a and the middleportions 
of the signaling contacts 21b because the leading end portion 
of the conductive member 30 is received in the receiving hole 
12 in the housing 10 to be interposed between the middle 
portions of the signaling contacts 21a and of the ground 
contacts 22a and the middle portions of the signaling contacts 
21b and of the ground contacts 22b. In addition, the rear end 
portion of the conductive member 30 is fittingly received in 
the attachment hole 44 in the lead connection assisting mem 
ber 40 so as to be interposed in the space below the rear end 
portions of the signaling contacts 21a and of the ground 
contacts 22a as well as the cores c11 of the upper lead wires 
c1 that are soldered to these rear end portions, and above the 
rear end portions of the signaling contacts 21b and of the 
ground contacts 22b as well as the cores c11 of the lower lead 
wires c1 that are soldered to these rear end portions. Hence, 
the rear end portion of the conductive member 30 also serves 
to reduce crosstalk between the rear end portions of the sig 
naling contacts 21a as well as the cores c11 of the upper lead 
wires c1 and the rear end portions of the signaling contacts 
21b as well as the cores c11 of the lower lead wires c1. 
Moreover, each ground contact 22a is disposed among a 
predetermined number of signaling contacts 21a, and each 
ground contact 22b is also disposed among a predetermined 
number of signaling contacts 21b, thereby reducing crosstalk 
among the signaling contacts 21a and among the signaling 
contacts 21b. 

Furthermore, crosstalk can be further reduced by electri 
cally connecting the cut-and-raised pieces 31a and 31b of the 
conductive member 30 to the ground pattern on the board 
through the ground contacts 22a and 22b. Most suitable 
ground connection can be given to each kind of electrical 
connector by changing the positions and/or number of the 
ground contacts 22a and 22b. 

Further advantageously, the first and second lead insertion 
grooves 421a and 421b in the lead connection assisting mem 
ber 40 allow the leading ends of the lead wires c1 of the cable 
c to be temporarily held on the back side of the housing 10. In 
this state, a single collective soldering using a pulse heating 
method or the like is made to connect the cores c11 that are 
taken from the leading ends of the lead wires c1 with the rear 
end portions of the signaling contacts 21a and 21b and of the 
ground contacts 22a and 22b that project out of the rear 
Surface of the housing 10, Supported on the first and second 
support tables 43a and 43b of the lead connection assisting 
member 40. It is thus advantageously easy to assemble the 
electrical connector, leading to improved mass productivity. 
The barbs 422a and 422b serves not only to prevent the 

leading ends of the lead wires c1 of the cable c from readily 
slipping out of the first and second lead insertion grooves 
421a and 421b but also to hold the leading ends of the lead 
wires c1 that are press-fitted in the first and second lead 
insertion grooves 421a and 421b. Thus, the leading ends of 
the lead wires c1 are reliably located on the lead connection 
assisting member 40 and can be accordingly soldered with 
extremely high accuracy. The present electrical connector 
thus offers outstanding performance because of its improved 
transmission characteristics. 

Further, the conductive member 30 received in the receiv 
ing hole 12 of the housing 10 serves to protect the housing 10 
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from distortion. The pair of guide plates 14 of the housing 10 
is also reinforced by placing the lead connection assisting 
member 40 between the guide plates 14. The mechanical 
strength of the entire electrical connector is thus improved, 
hence enabling downsizing of the electrical connector. 5 

Embodiment 2 

Next, an electrical connector according to Embodiment 2 
of the present invention is described with reference to FIGS. 
9(a) to 15. FIGS. 9(a) and 9(b) are perspective schematic 
views of the electrical connector according to Embodiment 2 
of the present invention, wherein FIG. 9(a) is a view as seen 
from the front-top-right side, and FIG. 9(b) is a view as seen 
from the front-bottom-left side. FIG. 10 is a front schematic 15 
view of the connector, and FIG. 11 is an exploded perspective 
schematic view of the connector excluding a case and abush. 
FIG. 12 is a cross-sectional schematic view of the connector, 
taken along line 12-12 of FIG. 10, FIG. 13 is a cross-sectional 
schematic view of the connector, taken along ling 13-13 of 
FIG. 10, FIG. 14 is a plan schematic view illustrating con 
nected multilayer board, contacts and lead wires of the con 
nector, and FIG. 15 is a bottom schematic view illustrating the 
connected multilayer board, contacts and lead wires of the 
COnnectOr. 

The electric connector shown in FIGS. 9(a) to 11 is a plug 
connector referred to as DisplayPort, adapted for attachment 
to a leading end of a bulk cable c for use in high speed 
signaling. The electrical connector includes a housing 100, 
first and second contact groups 200a and 200b, a multilayer 
circuit board 300, a block 400, a shield cover 500, a case 600, 
and a bush 700. Each component of the connector will be 
described below in detail. 
As shown in FIGS. 9(a) to 12, the housing 100 is a molded 

article of insulative resin having a laterally-faced U shape in 
cross-sectional view. A recess 110 is formed in a leading end 
of the housing 100. The recess 110 is a substantially rectan 
gular recess to receive a connecting protrusion R1' of a recep 
tacle connector R' of an electronic instrument or the like. The 
rear end of the housing 100 has a receiving hole 120 commu 
nicating with the recess 110. The receiving hole 120 is a 
generally rectangular hole to receive the multilayer circuit 
board 300. 

Moreover, as shown in FIGS. 10 and 11, a plurality of 
upper and lower contact containing grooves 130a and 130b 
are formed at predetermined intervals above and below, 
respectively, the recess 110 and the receiving hole 120 of the 
housing 100. The upper and lower contact containing grooves 
130a, 130b are elongated recesses extending in a longitudinal 
direction of the housing 100 and communicating with the 
recess 110 and the receiving hole 120. As shown in FIGS. 10 
and 11, the upper contact containing grooves 130a and the 
lower contact containing grooves 130b are arranged at equal 
pitch distance to each other. The pitch distance of the upper 
and lower contact containing grooves 130a, 130b is equal to 
that of a plurality of upper and lower contacts R11, R12 
provided on upper and lower Surfaces of a connecting protru 
sion R1' of a receptacle connector R'. 
As shown in FIGS. 10 to 15, the first contact group 200a 

includes a plurality of signaling contacts 210a, ground con 
tacts 220a and another contact 230a. The signaling contacts 
210a, the ground contacts 220a, and the contact 230a are 
Substantially the same metal terminals. The signaling con 
tacts 210a, the ground contacts 220a, and the contact 230a 
have rectilinear middleportions 212a, 222a and 232a, respec 
tively. Paired press fitting pieces 212a1, 222a1,232a1 project 
laterally from opposite lateral ends of the middle portions 
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14 
212a, 222a and 232a, respectively. Each width dimension of 
the middle portions 212a, 222a, 232a including the press 
fitting pieces 212a1, 222a1, 232a1 is slightly larger than the 
width dimension of each upper contact containing grooves 
130a. That is, by press-fitting the middle portions 212a, 222a, 
232a into the upper contact containing grooves 130a, the 
signaling contacts 210a, the ground contacts 220a and the 
contact 230a are arranged in laterally side by side relation 
inside the housing 100. The contact 230a may be used as a 
ground, power Supply or low speed signaling contact. 

Leading ends 211a, 221a, 231a of the signaling contacts 
210a, the ground contacts 220a and the contact 230a are bent 
in generally V-shape and are continued to longitudinal ends of 
the middle portions 212a, 222a and 232a. The distal ends of 
the leading ends 211a, 221a and 231a are provided with 
generally circular-arc contact point portions 211a1, 221a1 
and 231a1. The contact point portions 211a1, 221a1, 231a1 
project from the upper contact containing grooves 130a into 
the recess 110 of the housing 100 so as to be contactable with 
the upper contacts R11' of the receptacle connector R. 

Rear end portions 213a, 223a and 233a of the signaling 
contacts 210a, the ground contacts 220a, and the contact 
230a are bent in a substantially L shape and are continued to 
the longitudinal other ends of the middle portions 212a, 222a 
and 232a. The rear end portions 213a, 223a, 233a are to 
contact upper signaling conductors 321, upper ground con 
ductors 322 and another conductor 323 of the multilayer 
circuit board 300 to be soldered thereto. 
As shown in FIGS. 10 and 15, the second contact group 

200b also includes a plurality of signaling contacts 210b, 
ground contacts 220b and other contacts 230b. The signaling 
contacts 210b, the ground contacts 220b and the contacts 
230b are the same except that middle portions 212b, 222band 
232b are press-fitted into the lower contact containing 
grooves 130b to be arrayed laterally in the housing 10 in a 
different line from that of the first contact group 200a. 
Accordingly, overlapping descriptions are not given here. The 
contacts 230b may also be used as ground, power Supply, low 
speed signaling contacts. 
The multilayer circuit board 300 is a well-known multi 

layer board having each conductor layer interposed between 
insulating layers. As shown in FIGS. 12 and 13, a leading end 
of the multilayer circuit board 300 is received in the receiving 
hole 120 in the housing 100. One of the inner conductor layers 
of the multilayer circuit board 300 is a solid conductor layer 
310 that is a conductor such as a copper foil extending in the 
substantially entire region of the multilayer circuit board 300. 
Moreover, as shown in FIG. 14, on an upper surface of the 
multilayer circuit board 300, there are provided with upper 
signaling conductors 321, upper ground conductors 322 and 
another conductor 323. The upper signaling conductors 321 
are printed conductive traces located in a middle portion of 
the multilayer circuit board 300. The upper ground conduc 
tors 322 and the conductor 323 are printed conductive traces 
extending from the middle portion of the multilayer circuit 
board 300 to a rear end thereof. As shown in FIG. 15, on a 
lower surface of the multilayer circuit board 300, there are 
provided with lower signaling conductors 331, lower ground 
conductors 332, and other conductors 333. The lower signal 
ing conductors 331 are printed conductive traces located 
below the middle portion of the multilayer circuit board 300. 
The lower ground conductors 332 and the conductors 333 are 
printed conductive traces extending from the middle portion 
of the multilayer circuit board 300 to the rear end thereof. As 
shown in FIG. 13, a plurality of through-holes 340 (i.e., 
penetrating via-holes) are provided inside the multilayer cir 
cuit board 300 to connect the solid conductor layer 310 with 
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the upper ground conductors 322 and the lower ground con 
ductors 332. The conductors 323,333 may be used as ground, 
power Supply, or low speed signaling conductors. 
As shown in FIGS. 12 and 14, the upper signaling conduc 

tors 321 are connected by soldering to the rear end portions 
213a of the first row contact group 200a and to the cores c11 
taken from the plurality of lead wires c1 incorporated in the 
cable c. As shown in FIGS. 13 and 14, the upper ground 
conductors 322 are connected by soldering to the rear end 
portions 223a of the first contact group 200a, and to cores for 
grounding (not shown) taken from the cable c. The conductor 
323 is connected by soldering to the rear end 233a of the first 
contact group 200a to a core for grounding, power Supply, low 
speed signaling or some other purpose (not shown) taken 
from the cable c. As shown in FIGS. 12 to 15, the lower 
signaling conductors 331 are connected by soldering to the 
rear end portions 213.b of the second contact group 200b and 
to the cores c11 of the lead wires c1 of the cable c. As shown 
in FIGS. 13 and 15, the lower ground conductors 332 are 
connected by soldering to rear end portions 223b of the sec 
ond contact group 200b and to cores for grounding (not 
shown) taken from the cable c. The conductors 333 are con 
nected by soldering to the rear end portions 233b of the 
second contact group 200b and to the cores for grounding, 
power Supply, low speed signaling or some other purpose (not 
shown) taken from the cable c. The state where the rear end 
portions 213a, 223a, 233a, 213b, 223b and 233b are soldered 
as described above is hereinafter referred to as a “soldered 
state'. When the rear end portions 223a of the ground con 
tacts 220a are connected to the upper ground conductors 322. 
and the rear end portions 223b of the ground contacts 220 bare 
connected to the lower ground conductors 332, ground con 
nection is established for the solid conductor layer 310. 

In the soldered state, as shown in FIGS. 12 and 13, the 
leading end of the multilayer circuit board 300 is interposed 
between the middle portions 212a, 222a, 232a of the first 
contact group 200a and the middle portions 212b. 222b. 232b 
of the second contact group 200b, and the middle portion of 
the multilayer circuit board 300 is interposed between the rear 
end portions 213a, 223a, 233a of the first contact group 200a 
and the rear end portions 213b, 223b, 233b of the second 
contact group 200b. That is, a leading end (i.e., a portion on 
the leading end side) of the solid conductor layer 310 is 
interposed between the middle portions 212a, 222a, 232a of 
the first contact group 200a and the middle portions 212b, 
222b. 232b of the second contact group 200b, so that the 
leading end of the solid conductor layer 310 serves as a first 
crosstalk reducer to reduce crosstalk between the middle 
portions 212a of the first contact group 200a and the middle 
portions 212b of the second contact group 200b. Also, a 
middle portion (i.e., a portion closer to the rear end side than 
the leading end) of the solid conductor layer 310 is interposed 
between the rear end portions 213a, 223a, 233a of the first 
contact group 200a and the rear end portions 213b, 223b, 
233b of the second contact group 200b, so that the middle 
portion of the solid conductor layer 310 serves as a second 
crosstalk reducer to reduce crosstalk between the rear end 
portions 213a of the first contact group 200a and the rear end 
portions 213.b of the second contact group 200b. 
The block 400 is a rectangular parallelepiped molded 

article of insulating resin as shown in FIGS. 11 to 13. Embed 
ded inside the block 400 are the multilayer circuit board 300 
excluding the leading end thereof, the rear end portions 213a, 
223a, 233a of the first contact group 200a soldered to the 
upper signaling conductors 321, the upper ground conductors 
322 and the conductor 323 of the multilayer circuitboard 300, 
the rear end portions 213b, 223b, 233b of the second contact 
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group 200b soldered to the lower signaling conductors 331, 
the lower ground conductors 332 and the conductors 333 of 
the multilayer circuit board 300, the leading ends of the lead 
wires c1 whose cores c11 are soldered to the upper signaling 
conductors 321 and the lower signaling conductors 331, and 
leading ends of the lead wires whose cores are connected to 
the upper ground conductors 322 and the lower ground con 
ductors 332. 
As shown in FIG. 11, the shield cover 500 includes a 

rectangular tuboid shell 510, and a generally U-shaped 
ground connecting portion 520 provided continuously to a 
rear end of the shell 510. The shell 510 is formed by bending 
a flat metal plate into a rectangular tuboid shape so as to cover 
peripheral surfaces of the housing 100 and the block 400. The 
leading end portion of the ground connecting portion 520 has 
outer end portions bent inward so as to contact a shield con 
ductor c2, which covers the lead wires c1 and is exposed from 
an outer insulator c3 of the cable c. This allows the ground 
connecting portion 520 to be connected to the shield conduc 
tor c2. The shield cover 500 is thus grounded through the 
shield conductor c2 of the cable c. 
As shown in FIGS. 9(a) and 9(b), the bush 700 is a tuboid 

body fitting around the ground connecting portion 520 of the 
shield cover 500 connected to the shield conductor c2 in the 
cable c. The case 600 is a generally rectangular parallelepiped 
molded body of insulating resin as shown in FIGS. 9(a) and 
9(b). Embedded inside the case 600 are the shell 510 exclud 
ing its leading end, which covers the housing 100 and the 
block 400, and the leading end of the bush 700. 
The electrical connector having the above-described con 

figuration is assembled in the following steps. First, the sig 
naling contacts 210a, the ground contacts 220a and the con 
tact 230a of the first contact group 200a are inserted into the 
respective upper contact containing grooves 130a of the 
housing 100 from the rear side, and the middle portions 212a, 
222a, 232a of the signaling contacts 210a, the ground con 
tacts 220a and the contact 230a are press-fitted in the respec 
tive upper contact containing grooves 130a. Similarly, the 
signaling contacts 210b, the ground contacts 220b and the 
contacts 230b of the second contact group 200b are inserted 
into the respective lower contact containing grooves 130b, 
and the middle portions 212b, 222b. 232b of the signaling 
contacts 210b, the ground contacts 220b, and the contacts 
230b are press-fitted into the respective lower contact con 
taining grooves 130b. 

Thereafter, the multilayer circuit board 300 is inserted into 
the receiving hole 120 in the housing 100. Upon this insertion, 
the rear end portions 213a, 223a, 233a of the signaling con 
tacts 210a, the ground contacts 220a, and the contact 230a are 
brought into contact with the upper signaling conductors 321, 
the upper ground conductors 322, and the conductor 323 of 
the multilayer circuit board 300, and the rear end portions 
213b, 223b, 233b of the signaling contacts 210b, the ground 
contacts 220b, and the contacts 230b are brought into contact 
with the lower signaling conductors 331, the lower ground 
conductors 332, and the conductors 333 of the multilayer 
circuit board 300, respectively. In this state, the rear end 
portions 213a, 223a, 233a are soldered to the upper signaling 
conductors 321, the upper ground conductors 322, and the 
conductor 323, respectively, and the rear end portions 213b, 
223b, 233b are soldered to the lower signaling conductors 
331, the lower ground conductors 332, and the conductors 33, 
respectively. 

Thereafter, the cores c11 of the lead wires c1 of the cable c 
are soldered to the upper signaling conductors 321 and the 
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lower signaling conductors 331. The cores of the cable care 
soldered to the upper ground conductors 322 and the lower 
ground conductors 332. 

In this state, insulating resin is molded embedding the 
multilayer circuitboard 300 excluding its leading portion, the 
rear end portions 213a, 223a, 233a of the first contact group 
200a soldered to the upper signaling conductors 321, the 
upper ground conductors 322, and the conductor 323 of the 
multilayer circuit board 300, the rear end portions 213b. 
223b, 233b of the second contact group 200b soldered to the 
lower signaling conductors 331, the lower ground conductors 
332, and the conductors 333 of the multilayer circuit board 
300, the leading ends of the lead wires c1 whose cores c11 are 
soldered to the upper signaling conductors 321 and the lower 
signaling conductors 331, and the leading ends of the lead 
wires whose cores are connected to the upper ground conduc 
tors 322 and the lower ground conductors 332. This molded 
insulating resin forms the block 400. 

Thereafter, the flat plate-like shell 510 of the shield cover 
500 is bent to cover the housing 100 and the block 400. The 
shell 510 is thereby formed into a rectangular tuboid shape. 
Then the ground connecting portion 520 of the shield cover 
500 is bent to cover the shield conductor c2 of the cable c. At 
this time, the ground connecting portion 520 is brought into 
contact with the shield conductor c2. 

Thereafter, the cable c is inserted into the bush 700 to fit 
over the ground connecting portion 520. In this state, the shell 
510 excluding its leading end and the leading end of the bush 
700 are molded with insulating resin to be embedded in the 
insulating resin. This insulating resin forms the case 600. 
The electrical connector thus assembled is used in the 

following manner. First, the connecting protrusion R1' of the 
receptacle connector R' is inserted into the recess 110 of the 
electrical connector. Then the inserted connecting protrusion 
R1' presses upward the contact point portions 211a1, 221a1, 
231a1 of the signaling contacts 210a, the ground contacts 
220a and the contact 230a of the electrical connector into 
elastic contact with the upper contacts R11'. Simultaneously, 
the connecting protrusion R1' presses downward the contact 
point portions 211b1, 221b1, 231b1 of the signaling contacts 
210b, the ground contacts 220b and the contacts 230b into 
elastic contact with the lower contacts R12". As a result, the 
lead wires c1 and the signaling contacts 210a, 210b are con 
nected to an electrode pattern on the circuit board of the 
electronic instrument or the like through the upper and lower 
signal contacts R11, R12, while the solid conductor layer 
310, the through holes 340, the upper ground conductors 322, 
the lower ground conductors 332, and the ground contacts 
220a, 220b are connected to a ground pattern on the circuit 
board of the electronic instrument or the like through the 
upper and lower ground contacts R11, R12. 

In the above-described electrical connector, it is possible to 
ground the solid conductor layer 310 of the multilayer circuit 
board 300 simply by inserting the multilayer circuit board 
300 into the receiving hole 120 of the housing 100, and by 
contacting and soldering the rear end portions 223a of the first 
contact group 200a to the upper ground conductors 322 of the 
multilayer circuit board 300, and contacting and soldering the 
rear end portions 223b of the second contact group 200b to the 
lower ground conductors 332 of the multilayer circuit board 
300. Accordingly, it is possible to ground the solid conductor 
layer 310 without providing the housing 100 in a two-piece 
structure or boring guiding holes in the housing 100, so that 
the electrical connector can be simplified in structure. 

Moreover, the leading end of the multilayer circuit board 
300 is inserted into the receiving hole 120 in the housing 100, 
so that the leading end of the solid conductor layer 310 of the 
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18 
multilayer circuitboard 300 is interposed between the middle 
portions 212a, 222a, 232a of the first contact group 200a and 
the middle portions 212b, 222b. 232b of the second contact 
group 200b. Consequently, the leading end of the solid con 
ductor layer 310 serves to reduce crosstalk between the 
middle portions 212a of the signaling contacts 210a and the 
middle portions 212b of the signalizing contacts 210b. More 
over, the middle portion of the multilayer circuit board 300 is 
interposed between the rear end portions 213a, 223a, 233a of 
the first contact group 200a and the rear end portions 213b. 
223b, 233b of the second contact group 200b. Consequently, 
the middle portion of the solid conductor layer 310 serves to 
reduce crosstalk between the cores c11 of the upper lead wires 
c1, Soldered to the rear end portions 213a of the signaling 
contacts 210a and to the upper signaling conductors 321, and 
the cores c11 of the lower lead wires c1, soldered to the rear 
end portions 213.b of the signaling contacts 210b and the 
lower signaling conductors 331. Furthermore, as the ground 
contacts 220a are interposed between the signaling contacts 
210a and the ground contacts 220b are interposed between 
the signaling contacts 210b, crosstalk is less likely to occur 
between the signaling contacts 210a and between the signal 
ing contacts 210b. 

In addition, crosstalk can be further reduced by connecting 
the solid conductor layer 310 of the multilayer circuit board 
300 to the ground patterns on the circuit board of the above 
described electronic instrument or the like through the ground 
contacts 220a, 220b. Most suitable ground connection can be 
given to each kind of electrical connector by changing the 
positions and/or number of the ground contacts 220a, 220b, 
or by adjusting the region of the solid conductor layer 310. 

Moreover, the block 400 allows the cores c11 of the lead 
wires c1 to be retained in the soldered state to the upper 
signaling conductors 321 and the lower signaling conductors 
331, preventing inadvertent disconnection of the cores c11 of 
the lead wires c1 from the upper signaling conductors 321 and 
the lower signaling conductors 331 even when external force 
is applied. 

Furthermore, the multilayer circuit board 300 received in 
the receiving hole 120 in the housing 100 serves to protect the 
housing 100 from distortion. The mechanical strength of the 
entire electrical connector is thus improved, hence enabling 
downsizing of the electrical connector. 
The above-described electrical connectors may be modi 

fied without departing from the scope of the claims. Possible 
modifications to each component are described in detail 
below. 
The housings 10, 100 may be modified appropriately as 

long as the housings 10, 100 have at least one receiving hole 
and allow first and second contact groups to be arranged on 
opposite sides of the receiving hole. It is therefore possible to 
provide two or more receiving holes in the housing for arrang 
ing therein three or more rows of contact groups. The first and 
second contact groups may be embedded on opposite sides of 
the receiving hole of the housing. 

In Embodiment 1, the guide projections 14a are provided 
on the inner Surfaces of the paired guide plates 14, but it is also 
possible to provide guide recesses. In this case, guide projec 
tions may be provided on the opposite ends of the base 41 of 
the lead connection assisting member 40. The guide plates 14 
may be omitted or may have any other shape other than the 
plate-like shape. In this case, the lead connection assisting 
member 40 can be attached to the rear end of the housing 10 
by other means, e.g., by fitting the conductive member 30 into 
the receiving hole 12 in the housing 10. 
Any kind of conductive member 30 may be used as long as 

it is received in an receiving hole in the housing to be con 
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tactable with ground contacts of the first and second contact 
groups. For example, the conductive member may be fabri 
cated by coating non-conductive material. Such as Synthetic 
resin, with metal by vapor deposition or some other method. 

In Embodiment 1, the leading end portion of the conductive 
member 30 serves as the first crosstalk reducer and the rear 
end portion thereof serves as the second crosstalk reducer, but 
the present invention is not limited thereto. For example, the 
entire conductive member 30 may be the first crosstalk 
reducer. In this case, the leading end portion of the conductive 
member 30 is extended up to a position between the leading 
ends of the signaling contacts of the first and second contact 
groups. 

In Embodiment 1, the conductive member 30 has the cut 
and-raised pieces 31a and 31b serving as a grounding portion 
to contact the ground contacts, but the present invention is not 
limited thereto. For example, the grounding portion may be a 
plate-like conductive member having a convex metal body 
welded thereto, or may be the aforementioned non-conduc 
tive member provided with a projection coated with metal, or 
may be electrical connecting means such as a lead wire that 
connects the conductive member or the metal with a ground 
contact. It is also possible to omit the grounding portion from 
the conductive member and instead bring the main body of 
the conductive member into direct contact with the ground 
COntact. 

The conductive member 30 only needs to contact at least 
one ground contact of the first and second contact groups. The 
conductive member of course may be connected to all ground 
contacts of the first and second contact groups. 
The cut-and-raised pieces 31a and 31b may have increased 

resilience, placing more weight on grounding. For example, 
the cut-and-raised pieces may have a smaller width dimen 
sion than the width dimension of the openings that are left in 
the conductive member after the cut-and-raised pieces are cut 
out therefrom, so that the cut-and-raised pieces are elastically 
deformable upward and downward, provided that the 
crosstalk reducing effect of the conductive member 30 is not 
affected. 

It is optional whether to provide the paired locking projec 
tions 32 on opposite lateral ends of the conductive member 
30, serving as the first locking means, as in Embodiment 1. 
The first locking means need not be provided on the conduc 
tive member 30, and it may be provided as a locking projec 
tion on a lateral Surface of the receiving hole 12 in the housing 
10. The first locking means may be provided both on the 
conductive member and on the lateral surfaces of the receiv 
ing hole 12 in the housing 10. Any other well-known locking 
means, such as a combination of a locking projection and a 
locking recess, may be employed. 

Moreover, the present invention is not limited to Embodi 
ment 2 wherein the upper ground conductors 322 and the 
lower ground conductors 332 are provided on the upper and 
lower surfaces of the multilayer circuit board 300. That is, a 
surface of the multilayer board should be provided with any 
one of the upper ground conductors 322 and the lower ground 
conductors 332 so as to be contactable with the ground con 
tactS. 

The solid conductor layer 310 of Embodiment 2 is conduc 
tive material spreading throughout the multilayer circuit 
board 300, but the present invention is not limited thereto. In 
other words, the solid conductor layer 310 may be provided in 
a partial region of an inner layer of the multilayer circuit 
board 300. In this case as well, the solid conductor layer can 
be interposed between the signaling contacts 210a and the 
signaling contacts 210b to reduce the crosstalk therebetween. 
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The multilayer circuit board 300 of Embodiment 2 has the 

through holes 340 penetrating the multilayer circuit board 
300, but the present invention is not limited thereto. As via 
holes other than the through holes 340, it is possible to use 
interstitial via holes connecting the solid conductor layer 310 
and the upper ground conductors 322 or the lower ground 
conductors 332. 

It is optional to provide the upper signaling conductors 321 
and the lower signaling conductors 331 on the upper and 
lower surfaces of the multilayer circuit board 300 as in 
Embodiment 2. For example, the upper signaling conductors 
321 and the lower signaling conductors 331 may be omitted 
when the cores c11 of the lead wires c1 of the cable c are 
directly soldered to the signaling contacts 210a, 210b. More 
over, the present invention is not limited to Embodiment 2 
where the cores of the cable care soldered to the upper ground 
conductors 322 and the lower ground conductors 332. For 
example, the cores may be directly soldered to the ground 
contacts 220a, 220b. Moreover, the cores of the cable c may 
not be soldered to the upper ground conductors 322, the lower 
ground conductors 332, or the ground contacts 220a, 220b. 

Further, the present invention encompasses an electrical 
connector having a conductive member and a multilayer 
board that are received in a receiving hole in the housing. In 
other words, while molding the housing, the conductive 
member and the multilayer board may be embedded in the 
housing by means of insert molding or some other process. In 
this case also, ground connection can be easily provided only 
by bringing the conductive member and the multilayer board 
into contact with a ground contact. The conductive member 
need not be attached to the lead connection assisting member, 
and these members may be provided separately. 

If providing three or more rows of contact groups, two or 
more conductive members 30, multilayer boards 300 may be 
provided and may be each disposed between the rows of 
contact groups. 
The signaling contacts in Embodiments 1 and 2 are directly 

or indirectly soldered at their rear end portions to the cores of 
the lead wires, but the present invention is not limited thereto. 
As later described in detail, when the electrical connector is a 
plug connector other than the type having a cable connected 
thereto, or a receptacle connector, the rear end portions of the 
contacts may be connected to conductors or other connection 
objects of a circuit board of an electronic instrument or the 
like. Moreover, as to the ground contacts, at least one should 
be included in the first and second contact groups. In the 
above-described contacts, portions other than the rear end 
portions can be used as connecting portions for connection 
with the conductors of the cable or the multilayer board. 
The lead connection assisting member 40 may be appro 

priately modified, provided the lead connection assisting 
member includes first and second Support tables for Support 
ing the rear end portions of signaling contacts of first and 
second contact groups and cores taken from the leading ends 
of lead wires so that soldering of the contact rear end portions 
with the cores can be performed on the support tables, the 
assisting member also including, on the rear end sides of the 
first and second Support tables, a plurality of first and second 
lead insertion grooves that are arranged at equal pitch inter 
vals to the pitch intervals of the signaling contacts of the first 
and second contact groups, for receiving and temporarily 
holding the leading ends of the lead wires. The lead connec 
tion assisting member 40 may be omitted, and particularly if 
the electrical connector is a plug connector which is not of a 
type involving cable connection, or a receptacle connector, as 
described later. 
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The first and second lead insertion grooves 421a and 421b 
may be appropriately modified into any shape adapted to 
receive and position lead wires. The same holds true for the 
first and second guide grooves 431a and 431b. The first and 
second guide grooves 431a and 431b may be omitted. 
The present invention is not limited to the locking projec 

tions 4111 serving as the second locking means that lock the 
lead connection assisting member as guided by the guide 
means and as attached to the rear end of the housing. For 
example, locking projections may be provided on the guide 
projections 14a on the guide plates 14. Alternatively, locking 
projections may be provided on both the guide projections 
14a and the guide recesses 411 of the lead connection assist 
ing member 40. It is also possible to provide the second 
locking means in Some other area than the guide projections 
14a or the guide recesses 411 of the lead connection assisting 
member. The lead connection assisting member 40 may be 
provided integrally on the rear end of the housing 10. The 
second locking means may be provided as any other well 
known locking means, such as a combination of a locking 
projection and a locking recess. 

It is possible to omit the block 400. 
The electrical connector of the present invention is not 

limited to the foregoing embodiments with respect to the 
kinds, shapes, materials of its components, the number of 
pins, etc. The electrical connector is not limited to a Display 
Port or like plug connector and is applicable to plug connec 
tors of types without a cable connected thereto or to recep 
tacle connectors. The cable c is not limited to a bulk cable, and 
any other similar cable may be used. 

REFERENCE SIGNS LIST 

10 housing 
20a first contact group 
21 a signaling contact 
22a ground contact 
20b second contact group 
21b signaling contact 
22b ground contact 
30 conductive member 
31a, 31b cut-and-raised piece (grounding portion) 
32 locking projection (first locking means) 
40 lead connection assisting member 
4111 locking projection (second locking means) 
50 shield cover 
60 case 
70 lock terminal 
100 housing 
200a first contact group 
210a signaling contact 
220a ground contact 
200b second contact group 
210b signaling contact 
220b ground contact 
300 multilayer board 
310 solid conductor layer 
321 upper signaling conductor 
322 upper ground conductor 
331 lower signaling conductor 
332 lower ground conductor 
340 through hole (via hole) 
400 block 
500 shield cover 
600 case 
700 bush 
c cable 
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c1 lead 
c11 core 
R receptacle connector 
R" receptacle connector 

The invention claimed is: 
1. An electrical connector comprising: 
a housing having a receiving hole; 
a first contact group and a second contact group, arranged 

on opposite sides of the receiving hole in the housing, at 
least one of the first and second contact groups including 
a ground contact; and 

a conductive member comprising a metal plate, the con 
ducting member being configured to be received in the 
receiving hole in the housing to be interposed between 
the first contact group and the second contact group and 
in contact only with the ground contact out of contacts of 
the first and second contact groups. 

2. The electrical connector according to claim 1, herein the 
conductive member includes a grounding portion in the form 
of a projection that is in contact with the ground contact. 

3. The electrical connector according to claim 2, wherein 
the conductive member comprises a metal plate, and the 
grounding portion comprises a cut-and-raised piece formed 
by cutting and bending a portion of the conductive member. 

4. The electrical connector according to claim 2, wherein 
first locking means for locking the conductive member 
received in the receiving hole of the housing is provided on at 
least one of an inner Surface of the receiving hole in the 
housing and the conductive member. 

5. The electrical connector according to claim 1, further 
comprising: 

a shield cover for covering peripheral surfaces of the hous 
ing; and 

a case for protecting an entire proximal end of the electrical 
COnnectOr. 

6. An electrical connector comprising: 
a housing having a receiving hole; 
a first contact group and a second contact group, arranged 

on opposite sides of the receiving hole in the housing: 
and 

a conductive member to be received in the receiving hole in 
the housing to be interposed between the first contact 
group and the second contact group, 

wherein at least one of the first and second contact groups 
includes a ground contact; 

the conductive member received in the receiving hole of 
the housing is in contact with the ground contact; 

the conductive member includes a grounding portion in the 
form of a projection that is in contact with the ground 
contact; 

the conductive member comprises a plate-like non-con 
ductive material with peripheral surfaces thereof coated 
with metal; and 

the grounding portion comprises the projection provided 
on the non-conductive material and coated with the 
metal. 

7. An electrical connector comprising: 
a housing having a receiving hole; 
a first contact group and a second contact group, arranged 

on opposite sides of the receiving hole in the housing: 
and 

a conductive member to be received in the receiving hole in 
the housing to be interposed between the first contact 
group and the second contact group, 

wherein at least one of the first and second contact groups 
includes a ground contact; 
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the conductive member received in the receiving hole of 
the housing is in contact with the ground contact; and 

the conductive member includes: 
a first crosstalk reducer on a leading end side thereof, being 

24 
the leading ends of the lead wires are allowed to be 
press-fitted and retained in the first and second lead 
insertion grooves. 

13. The electrical connector according to claim 7, wherein 
interposed between middle portions of signaling con- 5 the first and second lead insertion grooves each have barbs 
tacts of the first contact group and middle portions of 
signaling contacts of the second contact group; and 

a second crosstalk reducer on a rear end side thereof, being 
interposed between rear end portions of the signaling 
contacts of the first contact group and rear end portions 
of the signaling contacts of the second contact group. 

8. The electrical connector according to claim 7, being 
connectable with a plurality of lead wires and further com 
prising a lead connection assisting member provided at a rear 
end of the housing, wherein 

the signaling contacts of the first and second contact groups 
have the middle portions arranged on the opposite sides 
of the receiving hole of the housing and have the rear end 
portions projecting out of a rear Surface of the housing, 

the lead connection assisting member includes: 
first and second Support tables for providing Support in 

Soldering the rear end portions of the signaling contacts 
of the first and second contact groups to cores taken from 
leading ends of the lead wires; and 

first lead insertion grooves and second lead insertion 
grooves provided on rear end sides of the first Support 
table and second Support table, respectively, the first and 
second lead insertion grooves being arranged at equal 
pitch distance to the pitch distance of the signaling con 
tacts of the first and second contact groups, the first and 
second lead insertion grooves being adapted to receive 
and temporarily hold the respective leading ends of the 
lead wires, 

the first crosstalk reducer is received in the receiving hole 
in the housing, and 

the second crosstalk reducer is interposed between a por 
tion of the lead connection assisting member including 
the first support table and the first lead insertion grooves 
and a portion of the lead connection assisting member 
including the second Support table and the second lead 
insertion grooves of the lead connection assisting mem 
ber. 

9. The electrical connector according to claim 7, wherein a 
pair of guide means for movably guiding the lead connection 
assisting member in a longitudinal direction are provided on 
opposite ends of the rear end of the housing. 

10. The electrical connector according to claim 9, wherein 
second locking means is provided on at least one of the paired 
of guide means and the lead connection assisting member, the 
second locking means being adapted to lock the lead connec 
tion assisting member as guided by the guide means and as 
attached to the rear end of the housing. 

11. The electrical connector according to claim 7, wherein 
first guide grooves and second guide grooves are provided 

in the first and second Support tables, respectively, of the 
lead connection assisting member in Such a manner as to 
communicate with the first and second lead insertion 
grooves, the first and second guide grooves being 
adapted to guide the rear end portions of the signaling 
contacts of the first and second contact groups, respec 
tively. 

12. The electrical connector according to claim 7, wherein 
the first and second lead insertion grooves each have a 

slightly smaller lateral dimension than each lateral 
dimension of the leading ends of the lead wires such that 
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pointing inward at opposite ends of an open side thereof, the 
barbs preventing the leading ends of the lead wires from 
slipping off. 

14. An electrical connector comprising: 
a housing having a receiving hole; 
a first contact group and a second contact group, arranged 

on opposite sides of the receiving hole in the housing: 
and 

a multilayer circuit board to be received in the receiving 
hole of the housing and be interposed between the first 
and second contact groups, wherein 

at least one of the first and second contact groups includes 
a ground contact; 

the multilayer circuit board includes: 
a solid conductor layer provided inside the multilayer 

board; 
a ground conductor provided on at least one of opposite 

surfaces of the multilayer circuit board; and 
a via hole connecting between the Solid conductor layer 

and the ground conductor, and 
when the multilayer circuit board is received in the receiv 

ing hole, the ground conductor of the multilayer circuit 
board is in contact with the ground contact. 

15. The electrical connector according to claim 14, 
wherein a rear end of the ground contact is in contact with and 
soldered to the ground conductor of the multilayer circuit 
board. 

16. The electrical connector according to claim 15, 
wherein 

the multilayer circuit board further includes signaling con 
ductors provided on at least one of the opposite surfaces 
of the multilayer circuit board, and 

rear end portions of the signaling contacts of the first and 
second contact groups are in contact with and soldered 
to the signaling conductors of the multilayer circuit 
board. 

17. The electrical connector according to claim 15, 
wherein 

the solid conductor layer includes: 
a first crosstalk reducer on a leading end side thereof, 

interposed between middle portions of the signaling 
contacts of the first contact group and middle portions of 
the signaling contacts of the second contact group; and 

a second crosstalk reducer on a rear end side thereof, inter 
posed between the rear end portions of the signaling 
contacts of the first contact group and the rear end por 
tions of the signaling contacts of the second contact 
group. 

18. The electrical connector according to claim 16, being 
connectable with a plurality of lead wires, wherein 

cores taken from the leading ends of the lead wires can be 
Soldered to at least the respective signaling conductors. 

19. The electrical connector according to claim 18, further 
comprising a block of insulating resin, the block being 
embedded with the rear end portions of the signaling contacts, 
the rear end of the ground contact, the leading ends of the lead 
wires with the cores thereof soldered to the signaling conduc 
tors, and the multilayer circuit board excluding a leading end 
thereof. 

20. The electrical connector according to claim 15, being 
connectable with a plurality of lead wires, wherein 
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cores taken from the leading ends of the lead wires can be 
soldered at least to the respective rear end portions of the 
signaling contacts. 

21. The electrical connector according to claim 20, further 
comprising a block of insulating resin, the block being 
embedded with the rear end portions of the signaling contacts, 
the rear end of the ground contact, the leading ends of the lead 
wires with the cores thereof soldered to the rear end portions 
of the signaling contacts, and the multilayer circuit board 
excluding a leading end thereof. 

22. The electrical connector according to claim 16, 
wherein the solid conductor layer includes: 

a first crosstalk reducer on a leading end side thereof, 
interposed between middle portions of the signaling 
contacts of the first contact group and middle portions of 
the signaling contacts of the second contact group; and 

a second crosstalk reducer on a rear end side thereof, inter 
posed between the rear end portions of the signaling 

10 

15 

26 
contacts of the first contact group and the rear end por 
tions of the signaling contacts of the second contact 
group. 

23. An electrical connector comprising: 
a housing having a receiving hole; 
a first contact group and a second contact group, arranged 

on opposite sides of the receiving hole in the housing, at 
least one of the first and second contact groups including 
a ground contact; and 

a conductive member configured to be received in the 
receiving hole in the housing to be interposed between 
the first contact group and the second contact group and 
in contact with the ground contact, the conductive mem 
ber including: 

a non-conductive portion of plate-like shape having a 
peripheral Surface, and 

a metal portion configured to coat the peripheral Surface of 
the non-conductive member. 
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